In South Africa the burden of NCDs has increased over the past 15 years causing an estimated 37% of mortalities and 16% of disability-adjusted life years [10] . According to Miranda et al. non-communicable diseases (NCDs) are the leading causes of In many rural communities around South Africa, obesity and overweight are still associated with a sign of good health as well as affluence, today this perception has drastically changed on the basis of evidence that obesity and overweight are associated with a wide range of serious health complications and increased risk of non-communicable diseases (NCDs), such as cardiovascular disease, type 2 diabetes,hypertension and high serum triglycerides which are leading causes of death [4] [5] [6] [7] [8] . The unhealthy situation of high levels of physical inactivity and obesity provides a basis for non-communicable disease, also known as "chronic diseases of lifestyle" [9] .
Resting blood pressure (OMRON, Intelli-sense M6 comfort, Japan) was measured with a validated OMRON M6 Comfort device after the participants had been seated for ten minutes. Two resting measurements, five minutes apart, were performed. The participants were seated upright and relaxed, the right arm supported at heart level. The blood pressure, glucose and cholesterol were taken by a professional nurse. The glucose (random) and cholesterol concentrations were determined by means of peripheral blood sampling (Cardiochek® PA, Indiana).Total body fat was determined using Tanita innerScan V (model BC-601, Japan) by a Biokineticists.
Study Population
morbidity and mortality in most in low and middle-income countries [11] . These diseases mostly result from behaviours such as tobacco use, physical inactivity, unhealthy diet, and the harmful use of alcohol that lead to four key metabolic/physiological changes such as raised blood pressure, overweight/obesity, raised blood glucose and raised cholesterol [12] .
South Africa, like any other developing country, is undergoing a rapid transition with increased intake of energy dense foods and decreased level of physical activity due to increasing urbanisation, changing modes of transportation and sedentary working environments [13] [14] [15] . In several developing countries, obesity has established itself as a public health concern with many communities having higher prevalence, particularly among those of higher socioeconomic status [4, [16] [17] [18] . The highest rate of overweight and obesity among adults in sub-Saharan Africa is found in South African women (42%), while the combined rate of both overweight and obesity is 69.3% [19] . Guthold et al. in their survey on low-and middle-income countries, reported that South Africa was ranked as the country with the third prevalence of physical inactivity [20] . In view of this, this study was conducted to evaluate prevalence of obesity and overweight among adults in and around Giyani in Mopani district of Limpopo Province, South Africa.
Methodology
The study was conducted in Mopani District, which is one of five municipal districts of Limpopo Province. Mopani district's economy is predominately rural-based and the district was selected due to its vast development of modern shopping centres with all the well-known chain stores presented which could lead to lifestyle changes. Lifestyle changes have a very important impact on shopping behavior. During the student placement at this district, the community profiling revealed that majority of rural adults visiting the health centres this district were overweight and obese. The district is divided into six local municipalities, namely Ba-Phalaborwa, Greater Giyani, Greater Letaba, Greater Tzaneen and Maruleng. Convenience sampling was used to select one Greater Giyani Municipality. Greater Giyani had an estimated population of 244217. Giyani town is divided into five sections, namely section A, D1, D2, E, F and Kremataart [21] . Giyani is a north-eastern town in the Limpopo Province, South Africa and a former capital of the then Gazankulu bantustan. Giyani is situated at the intersection between the R578 road (South Africa) and the R81. It is located in the heart of Limpopo Bushveld, on the northern bank of the Klein (Little) Letaba River west of Kruger National Park. Convenience sampling was used to select one hundred (100) participants. The study was conducted at AM Fitness centre in the heart of Giyani town in the Limpopo Province of South Africa. Data was collected during a three days' period by a team of health professionals (a nurse, a nutritionist and a biokineticists) in October 2015. Participants were aged between 18 and 45 years, consented and were present on the day of data collection. Participants who were in wheelchairs were excluded due to the lack of equipment to measure their weight and height. The questionnaire used to determine health status and health practices was adopted from the Belloc and Breslow [22] . Eating habits were determined using closed questions regarding consumption and frequency of fast foods. Fast were considered to be take away purchased from fast foods restaurants. An expert from the Department of Linguistics at the University of Venda translated the questionnaire into the local language used in Giyani which is Xitsonga. Anthropometric assessments were performed according to standard procedures as described by the International Society for the Advancement of Kinanthropometry. The following measurements were taken in duplicate using calibrated equipment with the adult wearing light clothing and no shoes: standing height and weight. Height was measured to the nearest 0.1 cm using a calibrated portable stadiometer and weight was measured to the nearest 0.01 kg on a portable Seca solar scale (model 0213) (Seca, Hammer Steindamm, Hamburg, Germany). The solar scale and stadiometer were calibrated before measurements using a calibration weight and steel tape respectively [23] .
Biochemical Analysis
Overweight was defined as 25-29.5 kg/m 2 and obesity was defined as BMI>30 kg/m 2 [23] . A glucose level between 6.0-6.9mmol/L was considered as moderate while glucose level of >7mmol was considered high (diabetic range) [24] . Hypertensive range was defined as Systolic blood pressure of 140 mmHg and Diastolic blood pressure of >90 mmHg while systolic blood pressure of 130=139 mmHg and Diastolic blood pressure of 85-89 mmHg was considered as prehypertensive range [25] . Hyperlipidaemia was defined as total cholesterol of >7 mmol/L while 5.2-7 mmol/L was considered borderline high [24] .Total body fat of 15-20% for males and 24-30% for females was considered ideal/optimal while 16-29% was considered as slightly overfat [26] .
Definition of Overweight, Obesity, Diabetes, Hypertension, Hyperlipidaemia and Body Fat Percentages
Ethical clearance was obtained from the University of Venda Research Ethics Committee and the study was approved by the
Ethical Considerations
Provincial Department of Health Research Committee. The study was performed in accordance with the principles of the Declaration of Helsinki (2008), Good Clinical Practices and the laws of South Africa. An oral and written explanation of the study, including possible risks, was provided to the participants. Participants gave signed consent before they could participate in the study.
The data was exported into Statistical Package for Social Sciences (IBM SPSS Statistics., Armonk, NY) version 23 for further analysis along with the biochemical measurements. Descriptive statistics were computed on the data and the mean and standard deviation were used to describe continuous data while frequencies were used to describe categorical data. Spearman's correlation coefficients were computed to compare relationships between anthropometric measurements and biochemical measures. For comparison of gender, the Independent t-tests were used. A p≤0.01 and p≤0.05 were considered statistically significant.
Statistical Analysis
Results Table 1 provides the socio-demographic characteristics of males and females.About 27.7% of females were married compared to 25.7% of males. Furthermore, 85.7% of males had tertiary education compared to 84.6% of females. The majority (50.8%) of females worked 8 hours/day compared to 34.3% of their male counterparts. The prevalence of overweight and obesity was 18.1% and 20.5%, respectively. Obesity was more prevalent in females (19%) than males (1.5%), although not statistically significant. About 9.5% of males were overweight compared to 8.6% of females (P≤0.01) ( The mean age was 30.37y in males and 33.97y in females. There was a significant difference in SBP (p≤0.03) between males and females. There was no significant difference in non-fasting glucose level between males and females (Table 3 ).
In the total population, BMI was positively correlated with SBP (r=0.32; p=0.001) and DBP (r=0.39; p=0.000). Furthermore, BMI was also positively correlated with blood glucose level (r=0.31; p=0.001) and total body fat (r=0.622; p=0.000). In addition, BMI was positively correlated with total cholesterol (r=0.19; p=0.05) and waist circumference (r=0.78; p=0.000). Waist circumference was positively correlated with SBP (r=0.43; p=0.000), DBP (r=0.48; p=0.000), blood glucose level (r=0.25; p=0.01), total body fat (r=0.52; p=0.000) and total cholesterol (r=0.12; p=0.20) (Table 4 About 20% of males purchased fast food everyday compared to 7.7% of females.In addition, only 23.1% of females purchased fast food once a week compared to 20% of their male counterparts. About 28.6% of males preferred to purchase KFC while 40% of females purchased fish and chips (Table 6) . Table 7 provides the distribution of non-communicable disease risk factors between males and females. About 22.9% of males had SBP in the hypertensive range compared to 20% of females.In addition, only 17.1% of males had higher than normal DBP in the hypertensive range compared to 9.2% of females. About 17.1% of males had blood glucose level higher than 7 mmol/L compared to 20% of their female counterparts. Males (17.1%) had moderate total cholesterol compared to 15.4% of females.About 95.4% of females had high total body fat compared to 45.7% of males. At total of 46.1% of females were alcohol drinkers compared to 37.1% of males. In addition, 11.4% of males were smokers compared to 3.1% of females. Table 7 : Risk factors in male and female participants residing in and around Giyani town n (%)
Discussion
The aim of the study was to determine the prevalence of overweight and obesity among adults aged 18-45 years residing in and around Giyani town in Mopani District of Limpopo Province, South Africa. The results of the study revealed that the prevalence of overweight and obesity was 18.1% and 20.5% respectively. The results are higher than the provincial prevalence of 4.8% (overweight) and 3.3% (obesity). The results also showed that the prevalence of overweight and obesity was higher in females than in males (8.6% and 19% for females as compared with 9.5% and 1.5% of males, respectively). The prevalence of overweight and obesity in the current study was lower than the national prevalence of overweight and obesity in females and males (25% and 40.1% compared with 19.6% and 11.6% for females and males, respectively) [2] . However, the prevalence was lower when looking at provinces with Limpopo having 24% and 32.6% compared with 16.3% and 11.5% for females and males, respectively [2] .
The high prevalence of overweight and obesity in the current study may be explained by the fact that more males are eating fast food daily and weekly combined (40%) while still have a low percentage of overweight /obesity compared to females. The consumption of fast food may be enhanced by meals that cost less than R50 in various fast food outlets which the public regards as cheap and convenient. Increased consumption of fast food meals every day coupled with a lack of physical activity can lead to increased calories resulting in weight gain and other health conditions. The environment in South Africa has obviously changed during the last decades, whereas opportunities to eat energy-dense foods are omnipresent [27] . Today, fast food restaurants that sell greasy burgers, chips and sugary drinks are found at most intersections in every town around Limpopo Province. This fast food outlets make it hard for people to plan their meals ahead and work or even shop because of the availability and accessibility. Egger and Swinburn suggested that the increasing obesogenic environment is the driving force for the increasing prevalence of obesity rather than any 'pathology' in metabolic defects or genetic mutations within individuals [28] . Additional factors that could explain the high rates of overweight and obesity in South Africa include changes in nutritional patterns over time and the degree of urbanisation that Africans are undergoing [29] . Overweight and obesity in adults increase the risk of debilitating health problems such as type 2 diabetes, hypertension, high serum triglycerides and cardiovascular disease which are leading causes of death [7] .
South Africa has one of the highest levels of alcohol consumption in the world [30] [31] [32] . In this study, females (46.1%) were found to be more frequent alcohol drinkers than males (37.1%). Surprisingly, the SANHANES report Shisana et al. divulged that males (31%) were more prone to drinking than females (9.3%) [2] . Alcohol may have a negative impact on the health of an individual. Although alcohol is high in kilojoules (28 kJ/g), it is not metabolised as efficiently as carbohydrates and fats and is deficient in essential micronutrients [33] . Impaired digestion may result in malabsorption of vitamins thiamine, B12, folic acid, zinc and amino acids. Furthermore, metabolism is also altered and certain nutrients are frequently affected (thiamine, vitamin B6, vitamin D, zinc, vitamin A, magnesium, phosphorus and selenium) [34] . Nevertheless, consuming alcohol with meals may have some protective factors to overindulgence and this may in turn reduce intoxication [35] [36] [37] [38] . Excessive alcohol intake may be contributing significantly to energy intake and may eventually facilitate weight gain in participants [39] .
Another possible cause of overweight and obesity is physical inactivity. Physical inactivity among the female participants was particularly high and this could be one of the possible reason for this alarming high rate of overweight and obesity in the female participants. Congruently, WHO revealed that 42.2% of males and 51.6% of females in South Africa are physically inactive [40] . In South Africa, overweight and obesity in women is perceived as a sign of good health as well as affluence, happiness and prosperity [4, 8, 41] . This was also confirmed in a study done by Faber and Kruger in rural villages of KwaZulu-Natal, where females who were obese did not perceive themselves as being too big or overweight [41] . Being an overweight and obese female in an African community has many positive connotations [4] .
This study showed that the majority (50.8%) of females spend 8 hours per day working/studying compared to 34.3% of their male counterparts. This could be the leading cause of physical inactivity among the study participants, as most participants have little time for physical activity. According to Milia and Mummery and Kim et al. long working hours can lead to poor sleeping habits and less time for exercise and maintaining a balanced diet which are strongly linked to obesity and increased risk for cardiovascular diseases [42, 43] . Furthermore, several studies have reported an association between long working hours and obesity in several countries, including Hong Kong, Australia and Finland [43] [44] [45] . At the same time, Micklesfield et al. reported that the prevalence of physical activity in South Africa is estimated to be between 43-49% among adolescents and adults [46] . Lifestyle changes generated by technology and capitalism have affected the way we exercise and eat, leading to a risk of diseases [47] .
Results show that females had higher body fat percentages compared to their male counterparts, exceeding the recommended optimal body fat of 31-36% [48] . Perhaps the scientific explanations for females having a higher fat percentage may also be due to differences in hormones, hormone receptors and enzyme concentrations [49] . Concurrently, Whitney and Rolfes reported that fat accumulation is higher in females than in males, due to essential body fat deposited in the mammary glands and pelvic region in preparation for child bearing [50] . Another factor that might contribute to females having a higher fat percentage than their male counterparts, may be the use of hormonal contraceptives [51] .The high prevalence of overweight and obesity indicated by BMI values and the fat percentage of the female participants is in line with the high prevalence of waist circumferences above the normal values of 88 cm for women. Only a small portion of the male participants had a greater than 102 cm waist circumference [48] .
University or college is known to be a critical period for making unhealthy changes in eating behaviours and weight gain [52] [53] [54] [55] . This study showed that the majority (65.7%) of males were students compared to 36.9% of females. According to Deliens et al. when students fail to adapt adequately to the new environment, this could have negative consequences towards their health behaviour and subsequent weight status [55] . Eating behaviour is an important factor influencing students' weight [53] . However, dietary changes have been observed in South African adults from low fat diets to typical westernised high fat diets [56] . South Africa has become a market liberalised country in which many people in rural areas access fast food due to market globalisation which leads to change in dietary patterns and reduced levels of exercise [3] .
This study showed that females (47.7%) had a very high central obesity compared to 5.7% of their male counterparts. Perhaps this could be attributed to the fact that the hormones oestrogens and androgens help to regulate body fat distribution. Furthermore, postmenopausal women tend to increase storage of fat around their abdomen because the distribution of fat in the body changes after middle age [57] [58] [59] . Therefore, with the increase in age, the risk of overweight and obesity increases gradually.
About 17.1% of males were at risk of hypertension compared to 9.2% of females, when using DBP, while 22.9% of males were at risk of hypertension compared to 20% of females, when using SBP. This could be explained by the fact that 11.4% of males were smokers compared to 3.1% of females. Smoking cigarettes acutely exerts a hypertensive effect, mainly through the stimulation of the sympathetic nervous system [60] .The association between BMI and metabolic diseases among adults was further explored in this study. The results indicated that hypertension, diabetes and hyperlipidemia had a positive association with BMI and WC, which is consistent with previous studies [61, 62] . One possible explanation for this is that BMI is very highly correlated with WC. The risk of metabolic diseases can be more accurately predicted by WC after adjustment for the influence of BMI. The results further showed that people with BMI above normal and very high WC have a higher risk of metabolic diseases.
A high prevalence of both overweight and obesity exists among adults in urban areas of Giyani. The prevalence of overweight and obesity in the current study was lower than nationally and provincially. Hypertension, diabetes and hyperlipidemia were significantly associated with BMI and WC among adults in Giyani, Mopani district. The high prevalence could be a result of Conclusion and Recommendation dietary changes that have been observed in South Africa, from low fat diets to typical westernised high fat diets and market liberalisation which makes people access fast food due to market globalisation which leads to a change in dietary patterns. The high prevalence of obesity among females compared to their male counterparts could be a result of South African overweight and obesity in women being associated with a sign of good health as well as affluence, happiness and prosperity. Nutrition education programs on the consequences of overweight and obesity and the consumption of fast foods should include the importance of dietary diversification of meals, especially the inclusion of fruits and vegetables and the reduction of food that contain high fat content and hidden fats. Physical activity should be introduced at school level as this is known to prevent overweight and obesity which delays manifestation of non-communicable disease. Furthermore, Government and health departments should take measures to improve people's awareness of the consequences of overweight and obesity.
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